RLIP76 is overexpressed in human glioblastomas and is required for proliferation, tumorigenesis and suppression of apoptosis.
The guanosine triphosphatase-activating protein RLIP76 is overexpressed in many malignant tumor cells, but it is unclear if RLIP76 overexpression contributes to the high proliferative potential of glioma cells. We demonstrate that RLIP76 messenger RNA and protein expression are positively correlated with glioma grade and that higher RLIP76 expression correlates with shorter patient survival. Immunohistochemical staining revealed that RLIP76 expression was positively correlated with the expression of Ki-67, a biomarker for cell proliferation. Inhibition of RLIP76 expression in U87 and U251 glioma cell lines by stable transfection of a targeted siRNA suppressed anchorage-independent growth and enhanced apoptosis in vitro. Conversely, overexpression of RLIP76 in SW1088 and U251 cell lines enhanced proliferation and reduced apoptosis. Inhibition of RLIP76 in U251 cells also significantly suppressed tumorigenicity and induced apoptosis in an endotopic xenograft mouse model. Moreover, we demonstrate that knockdown of RLIP76 increases apoptosis in different human gliomas independently of p53 status. In addition, a constitutively active Rac1 reversed both the suppression of proliferation and the promotion of apoptosis induced by the RLIP76-targeted siRNA, indicating that RLIP76 is an upstream activator of Rac1. Rac1-mediated suppression of apoptosis and promotion of proliferation were dependent on intact c-jun N-terminal kinase (JNK) signaling. Furthermore, we demonstrate that RLIP76 promotes proliferation and suppresses glioma cell apoptosis through a mechanism independent of Rho-selective GTPase-activating protein. Instead, we found that the adenosine triphosphatase function of Rlip76 modulates Rac1 activity by regulating Rac1 protein ubiquitylation and degradation. These data demonstrate that RLIP76 may suppress apoptosis and promote the proliferation of glioma cells by direct adenosine triphosphate-dependent xenobiotic transport and by activating the Rac1-JNK signaling pathway. Inhibition of RLIP76 signaling is a potential treatment for malignant glioma.